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Mitochondrial adenine nucleotide translocase 1 (ANT1) , but not ANT2 , 
can dominantly induce apoptosis. Nothing is known, however, about the 
apoptotic activity of ANT3 . We have transfected HeLa cells with the three 
human ANT isoforms to compare their potential as inducers of apoptosis. 
Transient overexpression of ANT 3 resulted, like ANT1, in apoptosis as shown 
by an increase in the sub-Gl fraction, annexin V staining, low DeltaPsi (m) , 
and activation of caspases 9 and 3. Moreover, the apoptosis produced by 
ANT3 was inhibited by bongkrekic acid and by cyclosporin A. The 
pro-apoptotic activities of the ANT1 and ANT3 isoforms contrast with the 
lack of apoptotic activity of ANT2 . This finding may help to identify the 
specific factors associated with the pro-apoptotic activities of ANT 
isoforms. 
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Prior Publication (No, Date) , Applic (No, Date) :US 20020177185 Al 20021128 
Continuation Pub (No) , Applic (No, Date) : (US 20020177185 Al) Compositions and 
methods are provided for producing adenine nucleotide translocator (ANT) 
polypeptides and fusion proteins, including the production and use of 
recombinant expression constructs having a regulated promoter. ANT ligands 
and compositions and methods for identifying ANT ligands, agents that bind 
ANT and agents that interact with ANT are also disclosed. (US 6906173 B2) 
Compositions and methods are provided for producing adenine nucleotide 
translocator (ANT) polypeptides and fusion proteins, including the 
production and use of recombinant expression constructs having a regulated 
promoter. ANT ligands and compositions and methods for identifying ANT 
ligands, agents that bind ANT and agents that interact with ANT are also 
disclosed. 

Priority Applic (No, Date) : US 98185904 19981103 
Abstract: (US 20020177185 Al ) 

Compositions and methods are provided for producing adenine nucleotide 
translocator (ANT) polypeptides and fusion proteins, including the 
production and use of recombinant expression constructs having a regulated 
promoter. ANT ligands and compositions and methods for identifying ANT 
ligands, agents that bind ANT and agents that interact with ANT are also 
disclosed. 

Abstract: (US 6906173 B2) 

Compositions and methods are provided for producing adenine nucleotide 
translocator (ANT) polypeptides and fusion proteins, including the 
production and use of recombinant expression constructs having a regulated 
promoter. ANT ligands and compositions and methods for identifying ANT 
ligands, agents that bind ANT and agents that interact with ANT are also 
disclosed. 
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nucleotide translocator polypeptide is recombinant ANT1 or a variant or 
fragment thereof . . . 
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It has been hypothesized that a major factor in the progression of 
mitochondrial disease resulting from defects in oxidative phosphorylation 
(OXPHOS) is the stimulation of the mitochondrial production of reactive 
oxygen species (ROS) and the resulting damage to the mtDNA . To test this 
hypothesis, we examined the mitochondria from mice lacking the heart/muscle 
isoform of the adenine nucleotide translocator ( Antl ) , designated Antl 
(tm2Mgr) (-/-) mice. The absence of Antl blocks the exchange of ADP and 
ATP across the mitochondrial inner membrane, thus inhibiting OXPHOS. 
Consistent with Antl expression, mitochondria isolated from skeletal 
muscle, heart, and brain of the Antl -deficient mice produced markedly 
increased amounts of the ROS hydrogen peroxide, whereas liver mitochondria, 
which express a different Ant isoform, produced normally low levels of 
hydrogen peroxide. The increased production of ROS by the' skeletal muscle 
and heart was associated with a dramatic increase, in the ROS detoxification 
enzyme manganese superoxide dismutase (Sod2, also known as MnSod) in muscle 
tissue and muscle mitochondria, a modest increase in Sod2 in heart tissue, 
and no increase in heart mitochondria. The level of glutathione 
peroxidase- 1 (Gpxl) , a second ROS detoxifying enzyme, was increased 
moderately in the mitochondria of both tissues. Consistent with the lower 
antioxidant defenses in heart, the heart mtDNA s of the Antl -deficient 
mice showed a striking increase in the accumulation of mtDNA 
rearrangements, whereas skeletal muscle, with higher antioxidant defenses, 
had fewer mtDNA rearrangements. Hence, inhibition of OXPHOS does increase 
mitochondrial ROS production, eliciting antioxidant defenses. If the 
antioxidant defenses are insufficient to detoxify the ROS, then an 
increased mtDNA mutation rate can result. 
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... both tissues. Consistent with the lower antioxidant defenses in heart, 
the heart mtDNAs of the Antl -deficient mice showed a striking increase in 
the accumulation of mtDNA rearrangements, whereas skeletal muscle, with 
higher antioxidant defenses, had fewer mtDNA rearrangements. Hence, 
inhibition of OXPHOS does increase mitochondrial ROS production, 
eliciting antioxidant defenses. If the antioxidant defenses are... 
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Here, we describe the isolation of adenine nucleotide translocase - 1 ( 
ANT - 1 ) in a screen for dominant, apoptosis- inducing genes. ANT - 1 is 
a component of the mitochondrial permeability transition complex, a protein 
aggregate connecting the inner with the outer mitochondrial membrane that 
has recently been implicated in apoptosis. ANT - 1 expression led to all 
features of apoptosis, such as phenotypic alterations, collapse of the 
mitochondrial membrane potential, cytochrome c release, caspase activation, 
and DNA degradation. Both point mutations that impair ANT - 1 in its 
known activity to transport ADP and ATP as well as the NH { 2 ) -terminal half 
of the protein could still induce apoptosis. Interestingly, ANT- 2, a highly 
homologous protein could not lead to cell death, demonstrating the 
specificity of the signal for apoptosis induction. In contrast to Bax, a 
proapoptotic Bel -2 gene, ANT - 1 was unable to 
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